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A Node Selection Metric for Energy Efficient In-network
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In-network processing is a powerful technique to reduce communication traffic

RERREAE

in an ad-hoc network where energy efficiency is a critical issue. In the case that
an in-network process retrieves data from multiple data sources, the node which
hosts the in-network process should be carefully chosen to reduce the amount
of necessary traffic. Conventional metrics to select a host node are insufficient
in this case, because they do not consider differences in the amount of data pro-
vided by each data source. In this paper, we propose the COLOR metric to solve
this problem. COLOR uses estimated locations of data sources and the amount
of data which they provide so that a data source which provides more data than
others has a stronger effect than the others. Moreover, overhead associated with
COLOR is small, because meta-data of data sources used in COLOR can be
retrieved during a data retrieval phase which in-network processing ordinar-
ily does. Simulation results showed that data retrieval with COLOR consume
less resources than that with conventional metrics in an environment where
placements of data sources and the amount of data are nonuniform.
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Fig.2 Overview of data retrieval.
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Fig.3 Simple enviroment for data retrieval.
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Table 2 Relative value of COLOR results in the static environment (%).

# of nodes 10 20 30 40 50 60 70 80 90 100 |average
Traffic to TASC —21.1 —40.5 —30.4 —29.8 —29.0 —28.4 —22.7 —29.5 —27.1 —28.1| —28.7
to EnviroTrack —4.1 —33.8 —45.7 —31.7 —22.5 —29.1 —25.2 —24.5 —20.8 —24.7| —26.2
Inforamtion to TASC|14.04 8.98 7.34 4.28 1.52 3.86 7.21 1.95 5.13 3.11 5.47

to EnviroTrack 7.69 0.87 —9.13 —8.27 —2.23 —5.38 —3.61 —0.44 —1.56 0.81 | —2.12
Efficiency to TASC —41 —54.4 —40.7 —35.6 —31 —33.5 —32.2 —32.1 —34 —32.2| —36.7
to EnviroTrack —12.7 —-35 —33.5 —21.6 —19.8 —22.5 —20.8 —24 —18.9 —25.8| —23.5

000000000 COLOR O TASCO EnviroTrack 00000 20000
gsbooouoooobooodooooobooooooooboooooooooooonooon
goooboboooodoooooooooooboobooooooooOoooobooOooDoOoDboo
O00000o000O0000oo0o0ooo0oogTASCOOOOOOOOOOCOLORO
0000000000 000000 547000000 COLOR O EnviroTrack D00 0O
oooooooooooooooooOoOooooOOoO PEODOOOOOODOOOOOOO
oo0oTASCOOOOO0OOO0OOOOOOO0OOO0ODOOOOO0O0OOoO0OooOoOoOoOoOOoo
goboooooooobooooooboobooobooouoooboooobooooboooooDoo
o0 oboooooobooooooboooooooooooboooooobooobooboooboo
goooboooooooboobooooobooooboooooboobboobOoboooDo

00000oo0oOg Vol 49 No. 6 1872-1884 (June 2008)

gooooooboooooobooboobooboobooDoobOoobOobobOobDOoDo
goocoLorROU0OOOoOoOO0OO0OOdU0OOOOO0OO00O0OOoOoOO0OOU0OoOooOOoOOOo
0000004000 1000000000000000000TASCO EnviroTrack 00O
O0COLORUOUOOOOOODD 28.7%00 262%0000000000000000O0O
gooobooboboodoooooooooooooobooboooooooooobOooooooo
coooooooOOO0OO0OO0OO0OO0oOoPEOOOOOOOOOOOOOOODOOOOOO
O000000o0ooOoOoOoOoOoTASCOOOOOOOOOOOOOOOOOOOOOOO
oooO0OpPEOOOOOOOOOOOOOOOOOOOCOOOOOOOOOOOODOOOO
goooboooooooooobocoooobooOoooooooboobooOoCcDOboOoOoooooDo
gooobooboooooooboooooboobocoooobooOobOoOoboboOoooobboOoooooDon
0000000000000 00000O00000000O0000OoOoOTASCOOO
0000000000000 000000EnviroTrack 00000000000 OOOO
gbooobooooooooboooobooobooobooobooooooboboOobobooOoDo
Oo0ooooooooco0o0oOoooooooooOoOoooooocoLorOOcOOoOnOn
gbooobooooooooboooooooobooooooooboOooboobooooDo
pEO0ODOOOOOOOOOOODOOOOOODOOOODOODOOODOOOOODDOOO
goboooboooooobooooon
gobooooboooooooooboooboooooboboooooobooooooDoDo
goobooooooooooobobowobobbbooooooooboboooooooDo
gooooooOoOoOoooooooocoLorRObOOopooooooOoOoOoooooooog
0 TASCOOOOOO 36.7%000000000000000000O0OOOO EnviroTrack
000000 235%000000000000000000O0O
gobooboobooodoooooooboobooboboooobobOoooooOooboOooooboon
O0000ooooooOoOooocoLorROOOOOOOoOoOoOOO0OOU0OoOoOoOoOoOoOo
gdooooooooodooooooooooboboOoOoboOooooooOobOoooooDooDo
gooooobooooboooo
6.4 U0OOOOOOO
gbooooobooobooooboooooboooobooooobOoboboobOobooOoDo
gbooooboooboooooboooobooboOobobooooobooboboobDOoOooOoDOo
00 0000000000000 000000000000000000000000
gobooobiooobo0o omOO0 20mO0O00O0O0OO0O0OOO0OO0ODOOO0OOOODODODO

(© 2008 Information Processing Society of Japan



1882 O0OO0OO0OO0OOO0OO0OO0OOOOOOOOOOO0OOOOOOOOO0

gooooooooooboooooboooobooboobooboboboDbOobbOoDOo
oooooooooooooooooboOoboCbobOOoOPEO 3OOO0OOOOOOOO0O0OOO
oOoTASCOOOOO0OO0O0OO0O0O0O0OO0OO0O0OO0OoO00oo0ooooO 300000
helloOOOO0O0O0O0O0O0DODO

00000000000 000ooooo0o0 11 0000TASCOOOOOOOOOOO
gobooodooooooobooooobobooobe3bbboboobooboooboOoOoobooo
OO0TASCOOOOOODOOOO 1o00000COLOROOOOOOOOOOOOOO
0000 6300000000 322%00000000000000OOOOO Tr6%000
oooOoTASCOOOOOOOOODOOOOOOOOOOOO0O0OOOO0OOOOOOOO
OhelloOOOOOOOOOOOODOOOOOOOOOOOOOOOOOODODOOOOO
0000 helloOOOOOOOOOOOOOOOOTASCOOOOOOOOOOOODOOO
gooooooooooocecorLorboboooooOoOooOoOoOoooooOobooOoOoooo
gooooooooooooobooooooobooooobooooboooooooooDooboo
0000000000000 00O000000OO0O00D0OO0OOOobOOO TASCOOOO
gooooooon

EnviroTrack 000 O0000O0O0ODO 1000000COLOROOODOOOOOCODOOO
000000 6300000000 25.8%000000000000000000 32.5%0
gobobooooooooooooooopPEOOOODOOODOODOOODOOOODOO

O 30000

byt

25000

20000

15000

=+-COLOR
- TASC
—&— EnviroTrack

10000

Total traffic per
unit of retrieved information

«
1=
=3
S

o

10 2 30 40 50 60 70 80 90 100
Number of nodes

011 000OO00O0OO0O0ODOO0O0DO0OO0O0O0O0O0O0O0O0O0o0OD
Fig.11 Energy efficiency in the dynamic environment.
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